Both myo-inositol to chiro-inositol epimerase activities and chiro-inositol to myo-inositol ratios are decreased in tissues of GK type 2 diabetic rats compared to Wistar controls.
Previous data from our and other labs demonstrated a decreased chiro-inositol content in urine and tissues of human subjects and animals with type 2 diabetes. In urine this decrease in chiro-inositol was accompanied by an increase in myo-inositol content. Decreased urine levels of chiro-inositol in monkeys were next correlated with the severity of underlying insulin resistance determined by five separate assays. To investigate the decreased chiro-inositol and the accompanying increased myo-inositol excretions in urine in humans and monkeys, we postulated a defect in the epimerization of myo-inositol to chiro-inositol. [(3)H]Myo-inositol was then shown to be converted to [(3)H]chiro-inositol in rats in vivo and in fibroblasts in vitro in a process stimulated by insulin. We next demonstrated that the conversion of [(3)H]myo-inositol to [(3)H]chiro-inositol in vivo was markedly decreased in GK type 2 diabetic rats compared to Wistar controls in liver, muscle, and fat, insulin sensitive tissues. Decreases of 20-25% conversion to baseline levels of under 5% conversion were observed. In the present work, we initially compared the total contents of myo-inositol and chiro-inositol in GK type 2 diabetic rat kidney, liver, and muscle compared to Wistar controls. We demonstrated a consistent decreased total chiro-inositol to myo-inositol ratio in kidney, liver, and muscle compared to controls. We next established the presence of a myo-inositol to chiro-inositol epimerase activity in rat liver cytosol. Enzyme activity was shown to be time and enzyme concentration dependent with a broad pH optimum. It required NADH and NADPH for full activity, which is compatible with its action via an oxido-reductive mechanism. Lastly, we demonstrated that the epimerase enzyme bioactivity was significantly decreased in muscle, liver, and fat cytosolic extracts of GK type 2 diabetic rats versus Wistar controls. Decreased myo-inositol to chiro-inositol epimerase activity may therefore play a role in explaining the decreased chiro-inositol to myo-inositol urine and tissue ratios observed here and in previous animal and human studies. Further it may also possibly play a role in the underlying insulin resistance.